(11) Publication Number of Patent Application: Hei6-152634 

(43) Date of Publication of Application: May 31, 1994 

(21) Application Number: Hei4-327235 

(22) Application Date: November 12, 1992 
(71) Applicant: NEC Corporation 

[Title of the Invention] 

TRANSMITTER AND COMMUNICATION SYSTEM USING ATM METHOD 

[Abstract] 

[Object] A communication system having high speed, 
flexibility, and expansibility is realized. 

[Configuration] An unused VC table 11 indicating unused VCs 
is positioned within a sending end 1. In response to a SEND 
request, this table 11 is searched for an unused VC value. 
The VC value is set as a VCI of an ATM cell . Address information 
for identifying the communicating party is attached to the 
cell and sent. In an ATM switch 2 and routing controller 3, 
routing from the sending end 1 to a receiving end 4 is determined 
based on the address information in the cell. The contents 
of the determined routing are stored in a routing table 31 
within the controller 3 . Data from the sending end 1 is received 
by the receiving end 4 according to the determined routing. 
[Advantages] Since the system does not depend on outband 

signaling, high speed and flexibility can be obtained. The 
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registration of the table can be modified. Consequently, the 

expansibility is high. 

[Claims] 

[Claim 1] A transmitter for performing communications by 
an ATM method using fixed-length cells, comprising: 

an unused VC (virtual connection) table indicating unused 
VC values; 

searching means for searching the unused VC table for 
an unused VC value in response to a SEND request; and 

sending means for setting the found VC value as the VCI 
of the cell and making a transmission using address information 
for identifying the communicating party, the address 
information being attached to the cell. 

[Claim 2] A communication system for performing 
communications by an ATM method using fixed- length cells, 
comprising : 

a transmitter including an unused VC table indicating 
unused VC values, searching means for searching the unused 
VC table for an unused VC value in response to a SEND request, 
and sending means for setting the found VC value as the VCI 
of the cell and making a communication using address information 
for identifying the communicating party, the address 
information being attached to the cell; 

a switching equipment including means for determining 
a route from the transmitter to the communicating party based 
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on said address information and a routing table for storing 
the contents of the determined route; and 

a receiver including receiving means for receiving data 
from the transmitter via the route determined by the switching 
equipment . 

[Claim 3] The communication system set forth in claim 2, 
wherein said sending means makes a transmission such that 
information about the sender for identifying the transmitter 
is attached to the cell. 

[Claim 4] The communication system set forth in claim 2 or 
3, wherein said sending means attaches identification 
information to the cell to which said address information 
has been attached, the identification information indicating 
the attachment. 

[Claim 5] The communication system set forth in any one of 
claims 2 to 4 , wherein said receiver has a table in which 
said information about the sender is correlated to VC values 
of the transmitter. 

[Claim 6] The communication system set forth in any one of 
claims 2 to 5 , wherein said switching equipment has setting 
means for setting the contents of said routing table in response 
to an external instruction for setting. 

[Detailed Description of the Invention] 

[0001] 

[Industrial Field of Application] The present invention 
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relates to setting of VCs (virtual connections) in an ATM 
(asynchronous transfer mode) communication system and, more 

particularly, to a VC setting system for LAN Communications. 
[0002] 

[Prior Art] The ATM communication system that sends in units 
of fixed-length cells has the excellent feature that it can 
integrate multicarrier transmissions and multimedia 
transmissions. In recent years, this communication system 
has attracted attention especially in LAN communication 
applications. In burst communications, as shown in Fig. 8, 
source information is divided into fixed- length cells and 
then sent. That is, a service data unit (SDU) of a variable 
length is divided into fixed-length cells each consisting 
of a header of 5 octets and a payload of 48 octets. Routing 
in the ATM system is done using VCIs (virtual connection IDs) 
in the headers. 

[0003] Methods for setting VCs in ATM include a method 

using a dedicated VC for signaling setting and a PVC (permanent 
virtual connection) in which VCs are almost fixedly set in 
advance . 

[0004] The former is a method using outband signaling, 

i.e., using a method similar to the call setting in ISDN. 
In particular, as shown in CCITT REC . Q . 930/Q.931, information 
is divided into C (control) plane and U (user) plane. Call 
of U-plane communication is established by the C-plane. 
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[0005] On the other hand, the latter is a method that 

makes a communication without using C-plane. Routes to every 
communication party are previously set. A VC is selected 
according to the communicating user. 

[0006] Known techniques in which routes of communicating 

party are previously set in this way are described in 
JP-A-2-234538, JP - A- 1 - 14 4 74 5 , JP - A- 1 - 12 6 04 3 , JP - A- 2-239749, 
JP-A-2-284543, and JP- A- 3 - 97 3 34 . 

[0007] 

[Problems that the Invention is to Solve] The former 

technique, i.e., the method using outband signaling, has the 
following drawbacks. A communication using C-plane is not 
a communication with the communicating user but with the call 
control portion. Therefore, in the case of communications 
among a small number of users, the amount of communication 
treated by the U-plane is comparable to the amount of 
communication treated by the C-plane. This increases the 
overhead, thus increasing the delay time and deteriorating 
the thr oughpu t . 

[0008] On the other hand, in the latter technique, routes 

to all the communicating parties are previously set. This 
method has the disadvantage that the accommodation capacity 
is limited by the bit length of VC . For example, in the case 
of 16-bit width, the maximum number of routes is limited to 
about 64 , 000 . 
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[0009] Another disadvantage is that it is necessary to 

create in advance a routing table in which the correspondence 
between VCIs and address information is set, in creating the 
system. This method also suffers from the great disadvantage 
that cumbersome operations are required and thus the routing 
table is miscreated. 

[0010] The present invention has been made to solve the 

drawbacks with the prior art. It is the object of the invention 
to provide a transmitter and communication system which uses 
an ATM method and which provides high speed, flexibility, 
and expansibility and can alleviate the work required when 
a system is built. 
[0011] 

[Means for Solving the Problem] A transmitter according 

to the present invention is a transmitter for performing 
communications by an ATM method using fixed- length cells and 
has: an unused VC (virtual connection) table indicating unused 
VC values; searching means for searching the unused VC table 
for an unused VC value in response to a SEND request; and 
sending means for setting the found VC value as the VCI of 
the cell and making a communication using address information 
for identifying the communicating party, the address 
information being attached to the cell. 

[0012] A communication system according to the present 

invention performs communications by an ATM method using 
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fixed- length cells and comprises: 

a transmitter including an unused VC table indicating 
unused VC values, searching means for searching the unused 
VC table for an unused VC value in response to a SEND request, 
and sending means for setting the found VC value as the VCI 
of the cell and making a communication using address information 
for identifying the communicating party, the address 
information being attached to the cell; 

a switching equipment including means for determining 
a route from the transmitter to the communicating party based 
on the address information and a routing table for storing 
the contents of the determined route; and 

a receiver including receiving means for receiving data 
from the transmitter via the route determined by the switching 
equipment . 
[0013] 

[Embodiments] Embodiments of the present invention are 

next described by referring to the drawings. Fig. 1 is a block 
diagram showing the configuration of one embodiment of a 
communication system according to the invention. In the figure, 
the communication system according to one embodiment of the 
invention is designed to include a sending end 1 that is a 
transmitter, an ATM switching equipment (ATM system) consisting 
of an ATM switch 2 and a routing controller 3, and a receiving 
end 4 that is a receiver. 
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[0014] In the present embodiment, the ATM switch 2 has 

four ports PN1 to PN4 on the input port side (on the IN side) 
and also four ports PN1 to PN4 on the output port side (on 
the OUT side) . The ATM switch 2 makes route connections between 
each input port and each output port under control of the 
routing controller 3 . 

[0015] It is assumed that sending and receiving ends are 

connected with each port of the ATM switch 2, as well as the 
sending end 1 and receiving end 4 shown. The sending end 1 
has a table 11 of unused VCIs and a VCI-IP (Internet Protocols) 
address table 12. The receiving end 4 has a VCI-IP address 
table 41. The routing controller 3 has a routing table 31. 
These tables are described later. 

[0016] In the present embodiment, a case where a 

communication is made from the sending end 1, which is connected 
with the port PN2 on the input port side, to the receiving 
end 4 is described, the receiving end 4 being connected with 
the port PN4 on the output port side. 

[0017] After describing the internal structure of each 

portion of Fig. 1, the operation of the whole structure is 
described below. 

[0018] First, examples of the internal structures of the 

sending end 1 and receiving end 4 in Fig. 1 are described by 
referring to Fig. 5, as well as the operation. Fig. 5(a) is 
a block diagram showing an example of the internal structure 
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of the sending end 1 in Fig. 1. In Fig. 5(a), the sending end 
1 is designed to include a buffer 15 for temporarily holding 
data to be sent, i.e., service data unit (SDU) , and a 
cell -decomposing means 14 for decomposing the data held in 
this buffer 15 into cells of fixed length. Furthermore, the 
sending end 1 has a processor 13, an unused VC table 11 showing 
VCs that are not used currently, and a VCI-IP address table 
12 showing the correspondence between the VC now in use and 
the destination IP address of the communicating party. The 
processor 13 is used to attach VCI and AD to the header of 
each cell after the decomposition. 

[0019] In this configuration, the service data unit held 

in the buffer 15 is supplied to the cell -decomposing means 
14 and decomposed into cells of fixed length. Then, the processor 
3 reads out an IP address and sets an identification bit AD 
of the cell in which it is contained. The processor also refers 
to the VCI-IP address table 12 based on the destination IP 
address read out. If the IP address is already registered in 
the table 12, a corresponding VCI is written into the header 
of each cell. If the IP address is not yet registered, an empty 
VC. i.e., a VC not in use, is selected from the unused VCI 
table 11. registered in the VPI-IP address table 12, and then 
written into the header of each cell obtainedby the decomposition 
Each cell is given to the input ports of the ATM switch. 
[0020] Variations in the registration contents of the 
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unused VCI table 11 and VCI-IP address table 12 in a case where 
the address table 12 is not yet registered in the operations 
described above are described. Fig. 2(a) is a conceptual diagram 
showing an example of variations in the registration contents 
of the unused VCI table 11 and VCI-IP address table 12. 
[0021] "2" and "3" are registered in the unused VCI table 

11 in the upper part within Fig. 2 (a) . A corresponding relation 
between VCI "1" and IP address 11 110" and a corresponding relation 
between VCI "5" and IP address "013" are registered in the 
VCI-IP address table 12. That is, if the processor refers to 
the contents of this unused VC table 11, VCI "2" not in use 
can be selected. This and the IP address "123" of the receiving 
end 4 can be registered in a corresponding manner to each other. 
[0022] The state obtained after the registration is shown 

in the lower part within Fig. 2 (a) . The corresponding relation 
between VCI "2" and IP address "123" is registered in the VCI-IP 
address table 12. This creates the state where VCI "2" is used. 
VCI "2" is removed from the unused VCI table 11, leaving behind 
only VCI "3" . 

[0023] On the other hand, Fig. 5(b) is a block diagram 

showing an example of the internal configuration of the receiving 
end 4 in Fig. 1. In Fig. 5(b), the receiving end 4 includes 
a cell assembly means 44, a buffer 45, a VCI-IP address table 
41 showing the correspondence between the received IP address 
of the sending end and the VCI, and a processor 43 for writing 
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into the table. The cell assembly means 44 receives each cell 
sent in from the sending end via the ATM switch and splices 
together the cells to restore the original service data unit. 
[0024] In this configuration, the cells given from the 

output ports of the ATM switch are input to the cell assembly 
means 44. Their payloads are sent in turn to the buffer 45 
and accumulated. Thus, they are spliced together to restore 
the original service data unit. At the same time, the processor 
43 reads the IP address from each cell and writes and registers 
the corresponding relation between the IP address and VCI into 
the VCI -IP address table. 

[0025] Variations in the registration contents obtained 

in a case where the VCI-IP address table 41 is not yet registered 
in the operations described above are now described. Fig. 2(b) 
is a conceptual diagram showing an example of variations in 
the registration contents of the VCI-IP address table 41. 
[0026] A corresponding relation between VCI "3" and IP 

address "101" and a corresponding relation between VCI "2" 
and IP address "211" are registered in the VCI-IP address table 
41 in the upper part within Fig. 2 (b) . However, a communication 
is made from the sending end via the ATM switch and thus the 
corresponding relation between the IP address and VCI is 
additively registered in the VCI-IP address table 12. This 
is shown in the lower part within Fig. 2(b) . The corresponding 
relation between VCI "1" and IP address "210" of the sending 
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end 1 is added. 

[0027] Examples of the internal structures of the ATM 

switch and routing controller are next described, together 
with their operations . Fig . 6 is a block diagram showing examples 
of the internal structures of the ATM switch 2 and routing 
controller 3 in Fig. 1. Those parts that are equivalent to 
their respective counterparts of Fig. 1 are indicated by the 
same symbols as used in Fig. 1. 

[0028] In this figure, the ATM switch 2 is designed to 

include input buffers 21, 22 mounted in a corresponding manner 
to input ports, output buffers 23, 24 mounted in a corresponding 
manner to output ports, and a switching circuit 20 forming 
connection switches between these buffers. The routing 
controller 3 is designed to include the routing table 31 for 
registering corresponding relations between the input ports 
and output ports of the ATM switch 2, a read/write control 
circuit 32 for identifying output ports and giving VCIs at 
the output ports according to the registration contents of 
the routing table 31, and a processor 33 for determining an 
output port according to the destination IP address, selecting 
an unused VCI at the output port, and registering the VCI in 
the routing table 31. 

[0029] In this configuration, data from the sending end 

is held in units of cells in the input buffer. The read/write 
control circuit 32 reads the VCI of the cell within the input 
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buffer, identifies the output port according to the registration 
contents of the routing table 31, and gives a VCI at the output 
port (path (3) in Fig. 1 as described later) . 
[0030] Where the routing table 31 is not yet registered, 

a notice to this effect is given to the processor 33 . The processor 
33 determines the output port based on the destination IP address . 
One is selected from the unused VCIs at the output port and 
registered as a VCI (paths (1) and (2) within Fig. 1 as described 
later) . 

[0031] At the output buffer, the VCI is given to the 

corresponding output port and then cells are supplied to their 
respective receiving ends. 

[0032] Variations in the registration contents in a case 

where the routing table 31 is not yet registered in the operations 
described so far are described now. Fig. 2(c) is a conceptual 
diagram showing an example of variations in the registration 
contents of the routing table 31. 

[0033] Items registered in the routing table 31 in the 

left part within Fig. 2(c) indicate that "PN1" of input port 
"IN" and "4" of VCI correspond to "PN3" of output port "OUT" 
and "2" of VCI and that "PN3" of the input port and "1" of 
VCI correspond to "PNl" of the output port and VCI "6" . However, 
a communication is performed from the sending end and thus 
items are additively registered to indicate that "PN2" of the 
input port and VCI "2" correspond to output port "PN4" and 
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VCI "1". This is shown in the right part within Fig. 2(c). 
[0034] The sending end 1 has a function of dividing data 

to be sent, i.e., packet frame or service data unit (SDU) , 
into ATM cells. The concept of the division processing is shown 
in Fig. 4. That is, in Fig. 4, it is assumed that the original 
service data unit is composed of a SDU header (header portion) 
and a SDU payload (information portion) . As shown in Fig. 4 (a) , 
the service data unit is divided into plural ATM cells at the 
sending end 1. Processing for adding the user address of the 
communicating party (e.g., the IP address of the communicating 
party) to the header is performed. With respect to those of 
the ATM cells which contain IP addresses, their identification 
bit ADs are set (AD = 1) . 

[0035] Each identification bit AD may be defined within 

the cell header of 5 octets in the cell format as indicated 
by the hatching in Fig. 3 (Fig. 3(a)) or defined within the 
payload of the cell of 48 octets (Fig. 3(b)). With respect 
to each cell containing no IP address, its identification bit 
AD is not set (AD = 0) . 

[0036] In Fig. 3 , GFC indicates generic flow control. 

VPI indicates virtual path ID. VCI indicates virtual connection 
ID. HEC indicates header error control. 

[0037] Returning to Fig . 4, each cell (Fig. 4(a)) to which 

VCI 2 is given is entered to the input port PN2 of the ATM 
switch 2. In the ATM switch 2, the header is rewritten. As 
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shown in Fig. 4(b), each cell to which VCI 1 is attached is 
output to the output port PN4 . This is sent to the receiving 
end 4 . 

[0038] As shown in Fig. 4, the SDU header of the service 

data unit contains a pair of IP addresses one of which is a 
source IP address indicating the sender, the other being a 
destination IP address indicating the destination. Routing 
is determined according to these addresses. 

[0039] Returning to Fig. 1, in the communication system 

configured in this way, the sending end 1 first searches the 
table 11 for unused VICs if a SDU with a non-set VC occurs 
and obtains an unused VCI = 2. A pair consisting of this VCI 
and the IP address "123" of the receiving end 4 is written 
into the VCI-IP table 12. The second and subsequent cells are 
issued as shown in Fig. 4(a) under the condition VCI = 2. Note 
that the second and subsequent cells have no IP address 
information. Therefore, the identification bit AD = 0. 
[0040] At the input port 2 of the ATM switch 2, the route 

of VCI = 2 is not set and so non-set cells are connected with 
the routing controller 3 ( (1) of Fig. 1) . The routing controller 
3 checks the destination IP address, determines the output 
port PN4 , and assign an unused VCI = 1 ((2) of Fig. 1) . Then, 
the routing table 31 assigns the VCI = 1 of the output port 
PN4 to the VCI = 2 of the input port PN2 . Accordingly, the 
cell with VCI = 1 arrives at the receiving end 4. With respect 
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to the second and subsequent cells, routes are established 
in the routing table 31 and so a transfer is directly made 
from the input port PN2 to the output port PN4 without via 
the routing controller 3 as given in (3) of Fig. 1. 
[0041] The receiving end 4 registers VC = 1 as a new VC 

into its own VCI-IP address table. The IP address information 
contains the destination IP address. In addition, a pair of 
IP address "123" of the receiving end 4 and address "210" 
indicating the sending end 1 in this case is sent out as the 
SDU header. Therefore, the VCI table at the receiving end is 
made up of corresponding relations between the IP addresses 
of sending ends and VCIs as in the VCI-IP address table 41 
of Fig. 2(b). This table indicating the correspondences of 
VCI-IP addresses maybe further expanded into a table indicating 
the correspondences among VCIs, source IP addresses, and 
destination IP addresses. Furthermore, the contents of the 
routing table 31 in the routing controller 3 are not limited 
to the corresponding relations between the PN numbers of input 
and output ports and VCIs. Source IP addresses and destination 
IP addresses may be added. 

[0042] If the set VC is not canceled but held, the head 

cell of the next service data unit takes the route indicated 
by (3) of Fig. 1 even if AD - 1. 

[0043] In the description of the above embodiment, in 

a case where no VC is set, only the cell withAD = 1 will subsequently 
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take the path from (1) to (2) of Fig. 1; the other cells take 
the path (3) . However, where no VC is set, it is also possible 
to process the information in variable- length service data 
units shown in Fig. 4 such that the routing table is updated. 
That is, at the input port PN2 , if a cell with a non-set VC 
arrives, the cell is supplied to the routing controller 3 
irrespective of whether AD = 1 or not . Then, the routing controller 
3 performs ATM adaptation processing to restore the original 
variable- length service data unit. The route is determined 
and a VCI assignment is made according to the IP address 
information in the header of the service data unit. In this 
case, all cells forming the first service data unit take the 
path from (1) to (2) . 

[0044] In the embodiments described so far, the VC is 

set when the service data unit is transferred. The invention 
is not limited to this scheme. A method consisting of defining 
cells used only to transfer IP addresses independently of transfer 
of service data units is also conceivable. This method is 
illustrated in Fig. 7. 

[0045] That is, as shown in Fig. 7(c) , the identification 

bit ADof the cell header is set to 1 . This causes the identification 
of the cells used only for transfer of IP addresses. A pair 
of IP addresses consisting of a destination IP address and 
a source IP address is sent out and the VC is set, apart from 
the data transfer. 
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[0046] Since the pair is sent out independent of the data 

transfer in this way, the time at which the pair is sent out 
presents a problem. As shown in Fig. 7 (a) , pairs of IP addresses 
may be sent out at regular intervals of TO. Alternatively, 
as shown in Fig. 7(b), pairs of IP addresses may be sent out 
when the no data transfer period exceeds a given time of Tl . 
In Fig. 7, (a) and (b) , the arrows indicate data transfer periods 
using transfer cells dedicated for IP address pairs, and the 
oblique line portions indicate data transfer periods using 
normal cells. 

[0047] Furthermore, various methods are conceivable to 

cancel VCIs once established and to recover the previously 
setVCIs. That is, the cancelation may be per formed every service 
data unit or when a no-cell delivery state exceeding a given 
time occurs. The recovery may be made using special cells. 
In this way, various methods may be conceivable. 
[0048] Furthermore, address information is not limited 

to IP addresses. Various kinds of address information such 
as well-known ISDN addresses and MAC (media access control) 
addresses can be used as long as they permit identification 
of terminals and hosts. 
[0049] 

[Advantages of the Invention] As described so far, the 

present invention makes it possible to achieve an ATM 
communication system having a short delay time and a high 
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throughout because VC switching can be achieved without using 
outband signaling and without using VC switching. [Translator's 
note: This sentence may be odd.] 

[0050] Furthermore, unlike the case of PVCs, it is not 

necessary to enter a table indicating the correspondence between 
VCs and routing when a system is created. Hence, the system 
can be operated without requiring cumbersome operations and 
with few errors. Another advantage is that the expansibility 
can be enhanced. 

[Brief Description of the Drawings] 

Fig. 1 is a block diagram showing the configuration of 
a communication system according to an embodiment of the present 
invention . 

Fig. 2 is a conceptual diagram showing examples of 
registration of unused VC table 11, VCI-IP address table 12, 
routing table 31, and VCI-IP address table 41 of Fig. 1. 

Fig. 3 is a format diagram showing an example of 
configuration of an ATM cell used in a communication system 
according to an embodiment of the invention. 

Fig. 4 is a conceptual diagram showing an example of 
transfer of a service data unit using ATM cells in the 
communication system of Fig. 1. 

Fig . 5 is a block diagram showing the structures of sending 
end and receiving end of Fig. 1. 

Fig. 6 is a block diagram showing examples of internal 
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structures of ATM switch and routing controller of Fig. 1. 

Fig . 7 is a conceptual diagram illustrating another method 
of registering IP addresses. 

Fig. 8 is a conceptual diagram illustrating a general 
method of transferring service data units using ATM cells. 
[Description of Symbols] 
1 : sending end 
2 : ATM switch 
3: routing controller 
4 : receiving end 
11: table of unused VCs 

12, 41: VCI-IP address tables 

13, 33, 43: processors 

14: cell -decomposing means 

15, 45: buffers 

20: switching circuit 

31: routing table 

32: read/write control circuit 

44: cell assembly means 
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- 1 4 4 7 4 5 *£P^¥ 1 - 1 2 6 0 4 3 

*, »HJ¥ 2-239749 2-284 

543 n'Am, ftmw* 3-97334 ^^«^Ffcffia$ 

tlX^2>b<Dtf&Z)o 
30 [0 0 0 7 ] 

W5^M^§o -Tfcfc)^, C — P 1 anet'OI 

fc&fz&. 'j>m<Dzi— *?mmiM<Dm&* U— P l a n e 
xm^mmmtc—p 1 a n ex&omm&t&mm& 

[0 0 0 8] ±SEbfc«#oatB. Tte=b*>^T 

40 ©«ffti^-h^SSL,T*<*ST'H VC 

jj&izmfe-znxL^Oo 

[0 0 0 9] ZZIZ. VCIt7Kl/X*«©»^S 

8£>s;u— t->t >^/^— y;P^>-x^A^s#ic^46^^ 

[0 0 10] *&m\*±mistzV£&<DX&*M&?Z>tz 

50 &izt3L2tirz*><Dx*&?). ^©s«n»a*o*«tts 
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[0011] 

\*. m^^^^m^xAru^xmrn^nomm 

ggT^oT, fem^ftX^te^VC (Virtual 
Connection, £XTWIC) (Dfl^-T^Jf] 

gt, z<D&m2nfzvc<Dm&ffim-t)i<Dvc i 
Wit?** 

[0 0 12] ^BJ(Cj:^>iimvX^A«. mfe&<D± 
) V £ m ^ T A T M T il ft £ It 5 iHI > X t- A o 

;w £ , sifts* tctf^ u x Hute^^ v c t— £ 
mmzntzv c<Dm&mtt)i<Dv c i ^lti^u 20 

mtt&m\z&^xfci£zntz)v-T<< >¥\z&>o 

[0 0 13] 

[^i^j] *jk\z, -^m^mmmiz-D^xmm^mm^ 30 
t^t-So 0 1 \^-^m\z^^mm^7,j'h,(D-^m 

(D-mmm\z^^mmiy7,^-Ku, mmmwrczmm*® 

li, ATMX^7f2W;i/-T^>^>hn-7 
3^f,^^)ATM5ClI (ATMyXrA) gff^ 

[0 0 14] ATMX^7f 2H *0»JTteA?J*- h 
ffiij (IN» i:4^-hPNl-PN4^tl, ffi 
73#-hffliJ (OUTI) lCt)40^-hPNl-PN 
4$tlWeo ZCDATMX^ v3 L 2te)l-Tj >tf 40 
n > h o-^ 3 (D$iJ^^ J: 0 &A2j^- h <h&tij#*- 

[0 0 15] ATMX-T y3 L 2<D&# — blZltm^^ft 

x^^>mm^i^zf^:m^4(omzhmm^> &mtmfr 
imtsnx^z>b<Dt-$-z> 0 mmtmiiztttmm 

V C I T" — 1 1 V CI-IP (Interne 
t Protocol) 7Fl/Xr-^JH 2rfmrt*> 
ft. ^ff^4^^VC I - I P7FUX^~>0l/4 ltfi 
mn^tl. >yj>hD-7 3 \ZWI—t>( > 
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[0 0 16] *Wi:*liTH A**-hffl^-hP 
N 2 (^g^^tXTl^iimS 1 ^bfcB^^- hil£>tf- 

hPN4iztMmzftx^z%mt%4^mm$:i7 om^\z 
[0017] j^t. mi^<D^<D^mm^mmvrz 

[0 0 18] if, Hl+<0£(3Hl&tf£«SS4<Brt 

3, 0 5 (a) \mi*(Dmmt%i<Dfa^m!&®\&^'? 
-juyzmxdb&o mm (a) mfcu-caHMBni, si 

fTT^x-*, «b^^-eXr-^a-7 h (S 
DU) *-PSftfift-Sfc«)©A7 7 7 1 5^:, Z<D/*y 

fc*0tw*?si 4tmT«^nt^5, s 

I^AD^#t5fc«)©^Pt7itl Sffiffiffl 
$ntt^^VC^tMfflVCf"7*JH 1 flE 
JB*OVC£ffif3ffl^:#<B5B$fcI P7 HUXiiO*tl6H 
«^tVC I - I P7Fl/Xf-7*JH 2 ££*aA;T 

[0 0 19] tpfr&mtittZ&\**T* ny7T 1 5 {Zftft 

it3ttIP7^X^ffll, tftf)^^ft^)V(Dm 
gijfcf^ hAD^t7 h-T^^^lC, MffiLfc^ftlPX 
FUyUcS^fTVC I - I P7h'l/Xf-7*JH 2£# 
Z<DJ— 7)11 2 (C I P7 Hl/X*I»9f*"P 

&ntf, ^nic*tie-r^vc i *&ii)M?>'\yyizm& 

tr. I P7KI/7*J*Mt*ntf*«fflVC I 
C^ilcXffiLTVP I-IP7 KUXf-^H 2 IC^ 

[0 0 2 0] CCT% &±<DSM£l;:*3^TVC I - I P 

fflVCI 7^->0H 1WVC I - I P7h^Xf-7 4 
;H 2<Dli^^lI^^TMt§« 02 (a) 
H*«fflVC I t^-^H l&tfVC I-IP7FI/X 

[0 0 2 1 ] 02 (a) *<D±m<D3z&mvc I x-^ 
;n i izte r 2 j r 3 j fimmzftx&rt. *rcv 

CI-IP7Fl/Xf-7*JH2l:HVCI r 1 j £ I 
P7FI/X rilOj tWOTMOTCI rsii: 

IP7FI/X ro 1 3j to»«a«^H»snr^ 

r 2 j ^m^t^, cntS«4S4co 1 ptkux ri 
2 3j <h^^rait^5©t^s. 



5 

[0022] zrommmmm (a) ^<ormiz^n 

T£9, VC I - I P7 KUXf- 7)V\ 2 ICVC I 
T2j tlPTh^X T12 3J £(B»J6ll|«#aS3 

*it^& 0 cntccto, vci r 2 j atflSfflsnr^s 

^ffifflVC I r— U^VC I 
r 2 J #fc<&oTVCI r 3 J <Dfrtf£Z>. 
[0 0 2 3] — 05 (b) teH 1 +<OSfi*B4(0|*g 
aB«i««*^"ryCiy^H-C**. (b) iC^liT 

C I ^©M^^tVC I - I P7Ki/^f-^4 1 
4 3 ^t/i-CM^tt^o 

[0 0 2 4] frfrZ>ffij$\Z&\,*Ts ATMX-f ^y^CDtfj 
h^^^^6nfc-fe^Hir^mi£#g4 4HA^ 

iy1t4 3HtWf. I P7 KUX^SHiLT I P7KI/ 
X<hVC I £©*t/tM«£VC I - I P7Kl/Xr-y 

[0 0 2 5] uut, J^±<D®jf^iC^^TVC I - I P 

^CtCO^T^T^c El 2 (b) teVC I - I P7 K 

[0 0 2 6] 0 2 (b) 4>0±«OVC I-IP7FI/ 
Xr-7>4 1CWCI r3 J <h I P7 h>x r 1 0 

i j tmmm&Rzfvc i r2j £ i ptfu-x r2 
iij ^(OMif^iS^tTO^o ua>Lfe#e>, 

lCi:oT, I P7F I t®S*»«dWC I 

- i P7Ki/Xf-^n 2tciiJ!m^$n^ 0 cn^ 

1^10 (b) ^(0TMtr^$nT4oD, VCI r l j £3* 

s»i©iP7Ki/x r2ioj t<DMfcmmmtots 

[0 0 2 7] ^tc* ATMX^7^Hr^>^ 

n> hP-7 3 (7)^WWJ^^1-y p 7 ^ o , 
[0 0 2 8] 0lC£>^T, ATMX-f7f2^AM 

- h(c»«LTsatte>nfcA*n!y7 t 2 1 , 22^^ 

4£, Ctlb§A7 7 7f«iX^7f^tX<7 

^(§i&2 0 t^^lfiE^nt^s. 

>^n> hP-7 3ttATMX>f y^2cDA^- h<h 



( 4 ) ^¥6-152634 

6 

y—zf)iz\t. zloji—tj >^^-y;i/3 1 C0lr££ 

rtSlCffit^ HIM- b^Mffi^^- ht©VC 

1 ©f^Srfr^Hm/SiiftJWIilBa 2 ^IP7 

felt^MfflVC I £^A,T*;!/-t^ 7)13 1 

[0 0 2 9] frfrZ>m&lZ&^T, At>ny?7\zum. 

Ui/Sji*»JfB(HlSS3 2tt, ^coA^A^yrtcoir^ 
10 C0VC I £§efcHU JKr^/^f-^SKDlifi 

[0 0 3 0] JP-r-< >^r-^3 1 

7^Pt7lt3 3te3fe$fel P7KUX£fc<hK:ttJ^ 
-O^tfVCItLTIStS (ftit^Slt© 
[0 0 3 1 ] |HM777t^M-hMi:VC I 

[0 0 3 2] ^Jicoifr^tc&^T;!/— 5V >^ 

^ruwrrs. 02 (c) «;i/-f>r>^f-^3i 

[0 0 3 3 ] 0 2 (c) *<0£«<WP~ J-<<>>f7— 7 

;i/3 l (cteATjtf-h (in) co rpNij tvci 

T4j £;&*tti#«S— h (OUT) CO TPN3J chVCI 
r 2 j tiC#*-r*SfRtfA*#-h<0 TPN3J tV 

30 ci r i j t&ttitn£—b<b ;pn l ivc i r 6 j £ 

^^jlft^fT^tl^C^tCctoT, A##— hG> rpN 

2 J tVC I r 2 J t^m^#— HCO TPN4J tvc 

i rij £\z#!fcrzwtfimmm*zti&* cn^aa 

(c) +co^riiJ{z^$tiTi^o 

[0 0 3 4] chC^>T> atSSUfct, aUTT^*?*— 

^l- v h (sdu) &ATM±)\s\zftm-?z>mm&&'? 

40 &;b^, 04lC:fe^T, fe^cOit-b'X^-^o.- >;/ h 
^SDUA7^ WSDUMP-H (It 

*^««$n5t)©i:t5t, iiSSB 1 T*teP?]0 
(a) (:^^nx^6J:9i:, if- tfx^-^^-ny h 
*S»fi(OATM-feJUtC»«L, f^A7^i:M-T-a 
-ifTKUX, 0H^.tfffl# I P7 KUX£ttJra-r*«!S 

iP7Hi/x^t;n:«itn -toBWJtfv 

hAD^t7h (AD=1) TSfflSfefTibft*. 
[0 0 3 5] CCX\ mm¥ybAD\Z-D^T\Z. 03 
50 (Dmm&T'TskZtlT^Z&OlZ* -£)\,y*-'?yb\Z£> 
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mm (a) ) , 4 8Wf7h©tiK0^D-h^ 
^rtiCS* LTfefi^ (IrJH (b) ) . I PTFUX 

h£n&^ (AD=0) o 

[0 0 3 6 ] 13l:^^T, GFCISGene r 

ic Flow Control, V P I i r t u 
al Path ID, VCIttVi rtual Co 
nnection ID* HECfiHe ad e r Er 
ror Control £tkTo 

[oo3 7] m4izmo. stMcvci r 2 j ?w# 

SnfctJP (HE (a) ) «ATMX^^f 20AM 
-hPN2CA^^n^)o fit, ATMX-f7f2l: 

43^r«, '\yy^#&w&7it>n, mm (b) ^2 

[0 0 3 8] ft*3, H4t;:^£ttT^3J;5K:+r-- tfX 

^-^-^ h^sDu^-ym mm 7tz^~?m i p 

7 Hl/X&Mf5fe^^1"^ I P7Kl/^^« I 

[0039] hucmd, ^*«j*t$nfca«->x 
vz>t. ui;fti:*ftfflvcif-^n i£tfcsRU 

»VC I =2£f#£ e fit, £{ISS4<BI P7H 
l/7 T12 3J tO»«:VCI-IPf-^H2l:i 
&fr 0 2#@£JL»0-fe;P'bVC I =2tLT0 4 (a) 

D= 0 

[0 0 4 0] ATMX^7f2 0AM-h2-r?H V 
C I =2 0*K«ift^$nTl^Vi©T*IS3t-fe;i'tt^ 
-^>^3>hn-^3K^£n<£> (Hi©©) o 

x7^ltilM-hPN4^l^M©VC I = 1 

3 1«, A^^-hPN20VC I = 2t~*fU in73* 
»hPN4(DVC I = 1 £|RJeMT<5o Lfc^ot, gff 
$84 IdteVC 1 = 1 2#BJEJll* 

h PN 2^e,tB*2p- hPN4'\C«$tlS. 
[0 0 4 1 ] ^{1^4 te, VC= 1 £SrfcftVC<hLT 
SE.CDVC I - I PTKl/XT-^HCifttS. & 
fc, I P7HI/X««tl/T, Sftl P7KUX^tT 
fc<, §fi*4© I P7 HI/X T123J ^co^^- 
£>j*{I$U Sr^-f 7 HI/A T2 10J ^^CUSD 
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Z?)Vte. 02 (b) OVCI-IP7Kl/Af-^4 
\<D&o\zmms&V> I P7 Kl/AtVC I t<Dj$foM& 
X~ffif&2tlZ>o C0VCI-I P7KUA(OMr-y 
JI/«SJC*£3BUT, VCItlIP7Hl/X&^5feI 
P7Kl/At©MSi:l/tt)SK ;1/-tV> 
tfziyhn-? 3foO))l—Tj >*fJ—Z?)l3 1 t>A7} 
7p-h, Hi^3p~h©PN#^^VC I £<D*tJSIII#GD 
*tt^-ra5 I P7Hl/X^ft I P7Hl/X^(*lt 

io [0042] tit, tassnfcvc^^nfcs 
[0043] ±iao3iJs«-rtt, vcd«Rfi$nt^ 

AD= 1 0D-tr;l/©<^H 1 0>©-»©<O/1X£iIiS 

l, vcrK^ntt^t^n H4ic^£*vr^ 
20 ^, AM- h pn 2 irfc^T, vc^^cD-tr;^^J 

-^3K#w&-ra. fit, jHf^>^>hn-7 

3TATM7y7"f-y3>Il^fTK h£<D*t&& 
y bGD/\^ftc7) I P7KUX*iliS^-h0ft 

^vc i (Dmmx&n Oo corns* *«j©ij— t* 

X^-^n.-y h«:«^-r*"fe^^SB^©^©©/^A* 
[0 0 4 4] fc*3, J^±<OHSBOTT«it-fcfAx-^a 

30 -yh<D&mmzvc<DWLfe&ft-DTi*2>tfi* zn\zm 

?)f1t-t'Xf-^az 5/ hCDi|£i*£te&3:LT I P7 

[0 0 4 5] Tft;to*>, 07 (c) \Z*kZnT^Z>J:o 
\z. ■fe^^^a^oKWhry HAD* r i j 

tT* I P7 HUXfe^Wffl^-tr^T^^^t^^iJitL 
86, T-^gIi:rai:iP7h>X^ «IP7H 
l/X^IP7Kl/X) £iiSffiLTVC<0S:5e£fT5 

40 [0046] c;it\ ^-^te^tttsu^sa-refc* 
^ommmmrfffiMtuzfr* mm (a) iz^zn 

T^*J;5JC— J6IBIBT0 -C«fflLfc?K fs]|l (b) K 

(a) (b) + a>*BHiI P7Kl/X^0tel 

[0 0 4 7] ££>iC, -S»SLfcVCI©«?^ & 
mzWlfeLX^fzVC I ©ftlB^tCO^Ttem*©^ 
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[0 0 4 8 ] 7 KUXflWUCOliTfe I P7 h* UvUCfK 
6t\ M0ISDN7Hl/X^^t^iMAC (Med 
ia Access Control) 7F l/Xi^df, 

[0 0 4 9] 

SCOT, ilMKFP B 1^S<JBt^^-^ , y hcOATMilft 
[0 0 5 0] £fc, PVC<0«&tlia^l3, VC<hJU 

[01] *ftw<nni&m\z&zmmi/7sTi±<nmfiL*m 

[02] Ell tO*«ffiVCf-^H K VC I - I 
P7h'l/Xr-7'JH2, JHT^f>^f-^3 1^ 
i;vc I-IP7 Kl/Xr-7>4 1 <D£&0ySr*vrilE 



* [0 3] *56W©**«HrJ;<5ii«->X7 L A'effl^*A 
[04] 0 1 OiimvX^AlC*3^^1t-fXx-^a 

[05] 0i+coiiim3a&^s«M»©«^€:^-r^ny 

[0 6] i 1 tCOATMX-f 7f W^-T^ > 
[0 7] I P7KI/X©i©IS*a$^t«*at'* 

10 

[08] U— t^r-^a-^ hCDATM-feJUCct^- 

1 iiffl^E 

2 ATM^^f 

3 JHf^>^3>hP-7 

4 ^ms 

1 1 *«fflVCf-^ 
1.2, 4 1 VCI-IP7Fl/Xf-^ 
20 1 3,3 3,4 3 7u±.yVr 

1 4 ±)l/ftM^Wi 

15,45 nvvy 

2 0 >;/^1h]£§ 

3 1 )l-"rJ >yj—7*)V 

3 2 wt\ti/m^\mm& 

4 4 -fe;niiA*a 
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